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NOTICE

This document is disseminated under the sponsorship of the
Department of Transportation in the interest of information
exchange. The United States Government assumes no liability for
its contents or use thereof.

l The contents of this report reflect the views of the Coast
{ Guard Research and Development Center, which is responsible for
the facts and accuracy of data presented. This report does not
constitute a standard, specification or regulation.
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1.0 SUMMARY

1.1 Purpose and Scope

There are a number of potential oil drilling sites and deepwater
port sites along the east coast of the United States. To understand the
ecologic and economic implications of a spill from any of these sites,
projections of the movement of o0il slicks and their impact location along
the shoreline must be determined.

Investigations of the movement of potential oil spills from
three deepwater port sites and three potential drilling sites (Figure 1)
off the New Jersey-Delaware coastline were conducted. The paths of
movement of oil slicks from these sites were predicted using average
monthly wind speeds and directions and average monthly current patterns.

1.2 Conclusions

a., The greatest danger of an oil spill impacting the shoreline
occurs when wind directions vary between northeast and south. These wind
directions are most frequently associated with coastal storms. The
longer a low pressure system remains in the area and produces wind
directions between northeast and scuth, the more likely the oil slick
will move toward the shoreline.

b. The most rapid movement of an oil slick toward the coastline
occurs when wind direction is from the east or southeast. Predictions
based on these wind directions and average monthly wind speeds as
well as monthly current patterns indicate:

(1) Slicks from DWP . will take 1-2 days to impact
on the shoreline.

(2) Slicks from DWP 2 will take 3-4 days to impact the

shoreline.

(3) Slicks from DWP 3 will take 1-3 days to impact the
shoreline.

(4) Slicks from Site 1 will take 4-7 days to impact the
shoreline.

(5) Slicks from Site 2 will take 4-9 days to impact the
shoreline.

(6) Slicks from Site 3 will take 4-13 days to impact the
shoreline.

¢. Figures 37-51 are yearly composites of probable impact areas
(Figures 2-36) along the New Jersey-Delaware coastline. The numbers
indicate the number of months that an o0il slick will impact that area
of the beach from a particular site under a given wind condition.

Those areas with high numbers are most susceptible to impact
by oil spills during one year.
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FIGURE 1 - LOCATION OF POTENTIAL DEEPWATER FORTS AND DRILLING SITES
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or drill site for a given wind direction.

d.

The table below shows the number of months per year that
a slick will impact the New Jersey-Delaware shoreline for each DWP site

Number of Months Per Year 0il Slick Will
Impact Shoreline for Each Location

TABLE 1

Wind
Direction DWP 1 DWP 2 DWP 3 Site 1 Site 2 Site 3
SW 2 0 0 0 0 0
S 11 11 1 10 10 4
SE 11 12 11 11 12 3
E 12 12 6 11 7 0
NE 11 3 0 0 0 0

1.3 Recommendations

Predictions of oil slick movement were based on monthly wind
averages and monthly average current patterns. For greater precision
in determining the most vulnerable areas of the shoreline a more
sophisticated technique should be used. A computer model for this area
should be developed (either a new model or an adapted model) and used to
predict oil slick movement. The development of a computer model requires
that at least one year be devoted to the collection of oceanographic and
meteorologic data in the area of the model. These data would be used to
verify the accuracy of the model. Once verified, the model could produce
actual drift tracks of oil slicks anywhere in the area if appropriate inputs
are given each time a solution is needed.

2.0 DATA
2.1 Wind Data

Surface winds play an impcrtant role in the transport of oil
on the water. A wind continuing for some time will produce a current the
velocity of which depends on the velocity of the wind. The wind drift
of an o1l slick can be described by a wind factor: oil slick drift rate
as a percentage of speed. The wind factor used for the predictions of
movement of oil slicks off the New Jersey-Delaware coastline was 3.5%.
This value is in good agreement with wind factors observed for the Torrey
Canyon slick, 3.4%, and the Gerd Maersk slick, 4.3%7 (Tomczak, 1964). 1In
addition, Smith (1974) calculated a wind factor of 3.647 *0.51% based on
his determination of the leeway of o0il slicks. These values agree well
with the value obtained by Schwartzberg (1970) from experiments in a small
scala test basin, 3.667% *0.177%. Lissauer (1974) used the value of 3.5%
successfully to predict the movement of oil spills in New York Harbor.
The value of 3.57% can be used to predict the wind drift of an oil slick
for winds up to 20 knots. Above this speed wave-induced drift appears
to be a significant factor in determining the drift of slicks. Because
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the relationship between wind drift and wave drift is quite complex and
this value has not been quantified, it has been ignored in the forecasting
procedure.

Disagreement persists over the magnitude of deviation from
wind direction to be expected for o0il slick movement. In mid-latitudes
of the Northern Hemisphere drift angle can be expected to be to the right
of the true wind. However, in shallow water the deflection is at a
minimum because frictional forces balance the Coriolis force. 0il slick
drift observed by Smith (1974) was directly downwind as was the drift of
the Torrey Canyon slick. For predicting the movement of oil slicks off
the Delaware-New Jersey coastline, it was assumed that oil slicks move
directly downwind.

Wind roses showing the monthly distribution of surface winds
from eight directions (N, NE, E, SE, S, SW, W, NW) and the average monthly
speed for each direction were constructed for the Atlantic City area, and
the areas north and south of Atlantic City. The data used to prepare the
wind roses are available from the U. S. Naval Weather Service Command,
Summary of Synoptic Meteorological Observations (1970, 1975). The wind
roses in conjunction with constructed monthly surface current patterns
were used to predict the movement of o0il slicks from the three deepwater
port sites and the three drilling sites.

2.2 Current Data

To obtain the surface current structure in the desired area,
it was necessary to assess the results of work previously completed in
the New York Bight, the mid-Atlantic Bight, and Atlantic outer-continental
shelf areas. This assessment was combined with generally accepted physical
and dynamical concepts for the area as presented by Bumpus (1973) and
Charnell and Hansen (1974). This information was used to construct twelve
monthly surface current charts for the area from Long Island to Cape
Hatteras and from the shoreline eastward to 70°W.

Considering that a time scale of one month was used, Gulf
Stream meanders normally appearing at a frequency of a few days were
smoothed out of the monthly averages. This is reasonable because observed
meanders have been east of the area of interest and therefore would not
affect this work.

There are no more than four or five recent oceanographic studies
in the area. Bumpus (1973) has contributed much on the New York Bight and
the near coastline south of the Bight. The NOAA Mesa project has contributed
information in the same area. The U. S. Coast Guard Oceanographic Unit
has been experimenting with surface current charts based on ART flight
results. These charts provide the user with a surface current regime purported
to be "accurate" for approximately a two-week period. Although this work
is still being evaluated, when one looks at one year of compiled charts, a
reasonable current regime can be seen.

Another contributing work, completed by NAVOCEANO (1975), is the
summarized surface-current/ship-drift data analyzed on a monthly basis for
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Marsden sub-squares. The data base for this dates back to 1904. Other
studies have been completed for the area, some originating from the
University of Delaware, from Boicourt (1974) with the Johns Hopkins
University, other NAVOCEANO studies, the U. S. Environmental Protection
Agency, and EG&G (1975). Important facts agreed upon by all investigators
include:

a. On the contlnental shelf, the primarv ¢low is southwest
throughout the entire year at both the surface aud along the bottom.

b. The surface circulation and geostrophic flow are markedly
affected by persistent winds.

c. The net drift along the entire coast is density driven.

d. Estuarine flow may be expected inshore at the mouths of
large hays (e.g., at the entrance to New York Harbor, the net flow is
relatively fresh and outbound at the surface, and salty and inbound
along the bottom).

e. The small scale flow at the entrance to New York Harbor
is primarily tidal dominated.

f. Large variations throughout the area may be caused by
meteorological events and meanders from persistent currents.

g. The Gulf Stream and Labrador currents exist as persistent
currents.

The monthly charts used in this work were constructed by
plotting the monthly mean currents reported by the various investigators
and graphically computing an average vectorial picture of all the plots.
A review of this work showed that the monthly current picture does depict
a temporal variation in the general flow patterns. However, this temporal
variation more aptly corresponds to the large scale of a seasonal change.
These current patterns are subject to small scale perturbations caused by
low pressure systems moving through the area. These perturbations are
equivalent to small scale temporal variations and were not depicted in this study.

The constructed charts showed surface layer movement, and it
was assumed that the oil moves in the same direction and with the same
speed as the water. This assumption is valid for predicting the oil/
water movement vector so long as one realizes that this movement refers
to the center of the oil spill. The spreading of the oil on the surface
of the water requires other considerations.

Fay and Hoult (1971) have developed spreading functions for
an oil spill. Lissauer (1974) applied these to the predictive techniques
developed for New York Harbor with satisfactory results. For this off-
shore study in large unrestricted water areas, it will require on the
order of days for the center of an o0il spill to impact the coastline. By
applying the spreading functions to spills of various sizes, one alters
the time of impact by only a few hours. In addition, the general areas

d
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of shoreline (Figures 2-36) where oil was predicted to impact would remain
the same for spills of 10,000 barrels or 1,000,000 barrels. Therefore,
various spill sizes were not used in the movement predictiunms.

The method used to predict the movement of the oil was to add
the surface current ' ector and the wind vector determined from the wind
data. The resultant vector showed the movement of the center of an oil
spill, regardless of size, as it was affected by wind and surface current.
This method was applied to the three DWP site¢s and the three drill sites.
For each month, trajectories were computed for those directions of the
wind which wculd result in impact on the coastline (Figures 2-36). These
movements ana pertinent data are summarized in Tables 1A-71A.
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FIGURE 3 -PREDICTED OIL SLICK MOVEMENT, DWP 3, SITE 1, JANUARY
FOR VARIOUS WIND DIRECTIONS
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FIGURE 7 - PREDICTED OIL SPILL MOVEMENT, DWP'S 1 & 2, MARCH
FOR VARIOUS VIND DIRECTIONS
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FIGURE 9 - PREDICTED OIL SPILL MOVEMENT, SITES 2 & 3, MARCH
FOR VARIOUS WIND DIRECTIONS
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FIGURE 10 - PREDICTED OIL SPILL MOVEMENT, DWP'S 1 & 2, APRIL
FOR VARIOUS WIND DIRECTTIONS
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FIGURE 12

— PREDICTED OIL SPILL MOVEMENT, SITES 2 & 3, APRIL
FOR VARIOUS WIND DIRECTIONS

NOTE: NO ON-SHORE MOVEMENT PREDICTED FOk SITE 3.
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13 - PREDICTED OIL SPILL MOVEMENT, DWP'S 1 & 2, MAY
FOR VARIOUS VIND DIRECTIONS
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FIGURE 14 - PREDICTED OIL SPILL MOVEMENT, DWP 3, SITE 1, MAY
FOR VARIOUS WIND DIRECTIONS
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FIGURE 15 - PREDICTED OIL SPILL MOVEMENT, SITES 2 & 3, MAY

FOR VARIOUS WIND DIRECTTONS
NOTE: NO ON-SHORE MOVLMENT PREDICTED FOR SITE 3.
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FIGURE 16 - PREDICTED OIL SPILL MOVEMENT, DWP'S 1 & 2, JUNE
FOR VARIOUS WIND DIRECTIONS
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FIGURE 17 - PREDICTED OIL SPILL MOVEMENT, DWP 3, SITE 1, JUNE
FOR VARIOUS WIND DIRECTIONS
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FIGURE 18 - PREDICTED OIL SPILL MOVEMENT, SITES 2 & 3, JUNE
FOR VARIOUS WIND DIRECTIONS

NOTE:

NO ON-SHORE MOVEMENT PREDICTED FOR SITE 3.
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FIGURE 19 - OIL SPILL MOVEMENT, DWP'S 1 & 2, JULY
FOR VARIOUS WIND DIRECTIONS
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FIGURE 20 - OIL SPILL MOVEMENT, DWP 3, SITE 1, JULY
FOR VARIOUS WIND DIRECTIONS
NOTE: NO ON-SHORE MOVEMENT PREDICTED FOR SITE 1.
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FIGURE 21 - OIL SPILL MOVEMENT, SITES 2 & 3, JULY
— FOR VARIOUS VIND DIRECTIONS
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FIGURE 22 - OIL SPILL MOVEMENT, DWP'S 1 & 2. AUGUST
FOR VARIOUS WIND DIRECTIONS

27




-

....1_

FIGURE 23 - OIL SPILL MOVEMENT, DWP 3, SITE 1, AUGUST
FOR VARIOUS WIND DIRECTIONS
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FIGURE 24 - OIL SPILL MOVEMENT, SITES 2 & 3, AUGUST
FOR VARTOUS WIMD DIRECTIONS
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FIGURE 25 - OIL SPILL MOVEMENT, DWP'S 1 & 2, SEPTEMBER
FOR VARIOUS WIND DIRECTIONS
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FIGURE 26 - OIL SPILL MOVEMENT, DWP 3, SITE 1, SEPTEMBER
FOR VARIOUS WIND DIRECTIONS
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FIGURE 27 - OIL SPILL MOVEMENT, SITES 2 & 3, SEPTEMBER
FOR VARIOUS 'IND DIRECTIONS
HOTE: NO O.J-SHORE MOVEMENT PREDICTED FOR SITE 3.
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FIGURE 28 - OIL SPILL MOVEMENT, DWP'S 1 & 2, OCTOBER
FOR VARIOUS WIND DIRECTIONS
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FIGURE 29 - OIL SPILL MOVEMENT, DWP 3, SITE 1, OCTOBER
FOR VARIOUS WIND DIRECTIONS
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FIGURE 31 - OIL SPILL MOVEMENT, DWP'S 1 & 2, NOVEMBER
FOR VARIOUS WIND DIRECTIONS
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FOR VARIOUS WIND DIRECTIONS
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FIGURE 32 - OIL SPILL MOVEMENT, DWP 3, SITE 1, NOVEMBER
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FIGURE 33 - OIL SPILL MOVEMENT, SITES 2 & 3, NOVEMBER
FOR VARIOUS WINWD DIRECTIOIS
HOTE: NO ON-SHORE MOVEMENT PREDICTED
FOR SITE 3.
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FIGURE 34 - OIL SPILL MOVEMENT, DWP'S 1 & 2, DECEMBER
FOR VARIOUS WIND CONDITIONS
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FIGURE 35 - OIL SPILL MOVEMENT, DWP 3, SITE 1, DECEMBER

wnE FOR VARIOUS WIND DIRECTIONS
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FIGURE 36 - OIL SPILL MOVEMENT, SITES 2 & 3, DECEMEER
FOR VARIOUS WIND DIRECTIONS \
NOTE: NO ON-SHORE MOVEMENT PREDICTED F)R SITE 3.
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FIGURE 37 - IMPACTS/YR, DWP 1, 2, 3 - SOUTH WIND
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FIGURE 38 - IMPACTS/YR, SITE 1 - SOUTH WIND
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FIGURE 39 - IMPACTS/YR, SITE 2 - SOUTH WIND
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FIGURE 40 - IMPACTS/YR, SITE 3 - SOUTH WIND
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FIGURE 41 - IMPACTS/YR, DWP 1, 2 - SOUTHEAST WIND
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FIGURE 42 - IMPACTS/YR, DWP 3 - SOUTHEAST WIND
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FIGURE 43 - IMPACTS/YR, SITE 1 - SOUTHEAST WIND
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FIGURE 44 - IMPACTS/YR, SITE 2 - SOUTHEAST WIND
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FIGURE 45 - IMPACTS/YR, SITE 3 - SOUTHEAST WIND
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FIGURE 46 - IMPACTS/YR, DVP 1 - EAST WIND

51

S gy L T T S A S 4.




M

+

FIGURE 47 - IMPACTS/YR, DVP 2 - FAST WIND
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FIGURE 48 - IMPACTS/YR, DWP 3 - EAST WIND
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FIGURE 49 - IMPACTS/YR, SITE 1 - EAST WIND
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FIGURE 50 - IMPACTS/YR, SITE 2 - EAST WIND
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FIGURE 51 - IMPACTS/YR, DWP 1, 2 - NORTFFAST WIND

56




(z ®an313§) 1e8auaeg
pue 3119 BAg Ulamiaq yoeaq o031 Aep 1

Vi 09¢ ZT €L 9°31 aN
(z @2an31y)
‘yoeag ueitaey pue ‘puels] SuoT
‘Ise0) L3813 ‘Yoeaq Yoeax o3 Lep T L ove 1 6°€T 04T MS
(¢ @2an3ty) ‘puesy Juo7]
‘1seo) £9sidr‘yoeaq yoeaa 01 Lep I L ove AN 9y 0°¢l 4s
(Z 2an314) 3se00 puersy Fuo
pue £asiar ‘yoesq yoeai 03 Lep T L ove A ¢ 01 £°eT S
(Z @2an31y)
3175 BAG JO Ylaou sITTW g 03 Lep | Y 00¢ rA LS 6°€1 !
(4eq/T) , NOIID9¥1d
Q33dS |NOILOTUIQ] (4£eq/TW)|NIAID WOUA| (SIN)|
INIWIAOW| INIWEAOW Q33dS| SMOTd ANIM | qdALS| *HId
TIIdS JO FLVJA| TTIdS TIO|TIIdS TICQ! INIYYND INIL % *OAVIANIM
T ama  NOILVOOT xgvanve HINOW
v d19YL

57

2l



(z 2an813) ALeg saemerag pue £31)

STIUETIV uedmlaq yo2eaq ITY 03 SABp H-f S 092 71 6°¢ Lt as
(¢ 2an311) 3seop Lesiaap may/Leg
diemeldQ jo yinow y3jioN 3Ty 03 skep ¢ € 0SZ 9T gy 1°¢T q
(Z @2an313) 2i1seo)
21BMBTI(Q UIdY3nog 031 sep £-G°g £ SET 71 9°8 %91 aN
(AeQ/TH) , NOIIJ3d1q
g33dS|NOILOTYIA] (£eQ/TW)|NIAID WOUJL| (SIN)]
LNIWIAOW] LNIWIAONW ad3dS| SMOTE ANIM | Q3EdS| *¥Iq
TIIdS J40 FLVJ] T1IdS Tro|T11IdsS 1TI0 LNAHYND INIL % *DAVIANIM
L NOILVD0T RAVINVE HLNOW
ve  JT8VYL

58

e e

iuxu,



Aeg oyeadesay) jo aoueijus o] sfep. ¢ 87 0z2 vyl € 9°97 AN
(€ 21n313) 431D ueadp o3 Kep 1 1 092 AR LS 6°€T e
(¢ @2an814) Leg oiemersaq o3 Lep { 7T 087 v HT 94 0°€T qS
(€ @an3t1g) £Leqg aiemelaq o3 Lep T 1T 062 VA4S ¢'8 S YT S
(AeQ/TH) _ NOILOZ81d
Q3I4&S |NOILOFYIA| (£ea/TW)|NIAID WOUJ (six)]
LNIWIAON| INIWIAOW g3I4S| SMOTd ONIM | gqdadS| *¥Id
TIIdS J0 dHLVJA| TT1IdS ITO{T7IdS 1TIO LNIYYND INIL % *OAVIANIM
€ dud NOILYD01 XvVaNve HINOW
ve JTdvlL

59

ot i w3 R

o

SRk L

e

o o




(¢ 2an813) (337Ul
839 213317) £31) dT13UBTIV pue Aeg
Jedsuaeg usamiaq ISBOD 03 shep ¢

Y €92 VA2 9y 0°€T as
(€ @an313) 3seo)
A3si1af maN 19MOT Yyoeaa 031 sLep ¢ S SHe UREA o L°S 6°€T 1
‘sade) eyurB8aTp 03 Y99 T < 1 YA4 VAR AY €L 9°-91 aN
(Aeq/TW) 4 NOIloHu1d

Q33dS|NOILOTYIAl (4Leq/TW)|NIAID WOHJ | (SIN)|
INIWNIAON] ILNIWIAOW J33ds|{ SMO1d GONIM | Q33 dS| *HId
TIIdS 40 FLVA| T1IdS TILO|TTIdS TIOl INIYYND INIL ¥ *DAVIONIM
T 4115 NOILVDOT XEVANVT HINOW

vy TTEVL

60

vt



AP

718

Pt

‘Aeg 2eadesaypy o1 sfep ¢ 87 0¢e URat 9°g %91 aN
(y 2an31g) puerkiey ‘437D ueavQ 03 shep ¢ Lz 0%z VAR 8% 1°6T a
(% @an313) Leg aiemeTaq ol skep ¢ LT 092 AR A 6°€ L°qT as
(Aeq/TH) NOILOTYIq
033d4S|NOILOIYIA| (Leq/TW)|NIAID WOHA| (SIN)|
LNIWIAOW] LNIWIAOW (3dddS| SMOTE8 OGNIM | QIIdS]| *HId
TIIdS JO ¥LVJ| ‘TTI4S TI0|TTIdS TIOI INIYYND INIL % *OAVIANIM
z arzs  NOILIVOOT xavonye  HLNOW
vs  J14YL

61

LA

p 7 UREANET PR R

"-)i.'.l‘i_ P TR

e e e

BRSNS S TR

i

| 590



“yoeag erurdatp o3 skep % 0T 0€z 0°21 gy 1°¢1 -
(%7 2an3t14) uadofusy ode)y o3 sfe ¢ o..mH 0.2 0°z1 6°¢ 1°2T as
(4eq/TH) . NOIIJ@d1d
QIFdS|NOILOTUIA| (4£eq/TW)|{NIAID WOHJI| (SIN)
LNIWIAON| LNIWIAOW JII4S| SMOTH ONIM | QIT4S| “¥Iq
T1IdS 40 dLVJ] ‘TTIdS TI0|T1IdS TIOI INIHYND IWIL % *ODAVIONIM
¢ 3lIs ZOH.H<OO.H AIVONVE HILNORW
V9 WJTEVL

62

bl - am

s Ry

Ty



A AT T T T Y P TR T I

o T N

(¢ 2an3tg) Aeg 3e8ouieg yinog o3 sfep g

LT

Y44 9°6 € L 891 aN
(¢ @1n313) 3Iseo) £9sidf YlioN 03 SAep ¢ < LT 9°6 00T 81T S
(¢ ®an313) 3319 ®»eg 03 Lep T 0z SL2 9°6 €°¢S IR A as
(s @2an814) Leg 3e8suieg jo yaaoN o3 Lep T 0¢ oce 9°6 6°G TU€T q
(AeqQ/TH) . NOILOHEHIq
Q4ddS {NOILOJYUIA Ahma\..nzv NIAID WO¥JA | (SIN)
LNIWIAOW]| INIWIAONW J33dS| SMOTd ONIM | QIALS| “HIQ
TIIdS J40 FLVA| ‘1T1IdS TI0{TIIdS TIO LNIHYND INIL % ‘DAVIANIM
T and NOILVOO1 avmedad  HINOW
v JTEVL

0 aasd




(¢ @an314) 431D ueadp 03 shep H-¢ 82 S1Z 4 7°6 9T 4N
(¢ 2an31yJ)

usdotusy ade) jyo yinos o3 skep y-g¢ €2 szeT 41 S°L 791 ct

(¢ @an314) yoeag WeIpnT Jo yinos 03 SAep ¢ ST 0S¢ A %G €€l as-

(¢ @2an3t1g) £31D OTIuelly 03 sLep Z/T € S°6 0.2 A '8 VAR A S

(AeQq/TH) . NOILoHd1q
g3adadS|NOILoTUuIa!l (Leq/TW)|NIAID Woud! (SId)|

INIWIAOW| LNTWIAOW Qd3ds| smo1d ANIM | GdEd4S| "HIa
TIIdS 40 3LYd|] T1IdS TIO|TTIdS TIO INFHHAO! - AWIL % *DAVIANIM
Z ana NOILVOCT vz HINOW

[

vg dT9YL

64

)
fars et il e & e

"



b

G e i

T

!

"an3eajessy
pue A31) uedd(Q u29MmIaq 03 sfep €~ LT 0€2 8°9T 2°6 69T N
* an8eajessy
pue £31) ueddQ Uaamiaq o3 sdep g-g ST ovz 891 c* 7 vebT 1
*andeajessy
: pue £311) uead(Q ulom3iaq o1 sdep ¢-7 ST oz 8°9T vec €61 as
m ‘an3edlessy
; pue £3T) ueddQ udamilaq 01 SLEp (-7 A 092 89T 78 vy s
§
(Aeq/TH) , NO11Jad1d
Q434S |NOILOFHIA! (Leq/TW)|NIAID WOUI| (SIN)
¢ INIWIAOW] INIWIAOKW J3IdS| SMOTE GNIM | QJadS| *HIQ
{ TIIdS J0 JLVJ| TT1IdS TIO|TIIdS TIO! LNIH¥ND dWIL ¥ *OAVIANIM
k € anc  NOIIVOOT xavmagas  HINONW

V6 14Vl

Jiﬂw&wwce‘

65




(9 2an31g) yoeag weipnt o3l sfep ¢

t6T 0s? 9°6 0°0T 8°1T 2
(9 2an313) Aey 3e8suieg 03 sLep ¢ v1 0Lt 96 €°S 1A 3s
(9 2an81J3) 1a1H BIS 3JO YInLg 03 HIAAM T 8°8 0627 9°6 6°S AL s
(AeQ/TH; , NOILOTYIqa
Q33dS|NOILoFYIa! (£eq/TW)|NIAID WO¥J | (SIN)
INIWEAGH]| INIWIAOW q3a4S|SMOTd ANIM | QIIdS| *HIA
11145 S0 8LVJd] T1I4S TIO}TIIdS TIOI  INI¥YNo! INIL % “DAVIANIM
T 3irs NOILVOOT vNygaa HINOW
vor II8VL

66

il




Nt o
S0, NG T e~

AR

oy R

67

£
(9 21n381g) uddorusy =2den o3 shep G-b V74 ove vy gy T q &H
4
(9 @an813) i
uadoTuay ade) jo yinog o1 sep L ST cZ2Z B eT yeg £ 95
(9 =2an813) yoeag weypni o3 sfkep ZT L 09z PR | z'g youT “.w m
(Aeq/IN) NOILOTHIA ;
@33dS |NOILoZHIa) (£eq/TW)|NIAID WOu¥d | (SIN) ;
INTWIAOW] INIWEAOW a3dds| SMOTd ONIM | 0d3dS| "HIA
TI1IdS 40 JFLVJA] TIIdS TIO|T1IdS TIO LNIHHND ANIL % "DAVIONIM 1
Z d1LIS NOILVAOT AEVITaEad HINOW .
vIT A18YL L

P — — - — e s <



*Lauayg ade) o3 sdep g

61 0ee 8°9T S*L VAL AN q
"yoeag BUTITITA 01 shep ¢ S LT 0s¢ 8°91 %°q £°tT a8
(9 2an313) £31) ueadp 03 shep 9 71 S92 8°91 7°8 VAR A S
(Aeq/TI) , NOIL0=d1d
g3addS|NOILoTHIal (Leq/TW)|NIAID WO¥d| (SIN)|
INTWIAOW]| INIWIAOW qaads| smo1g aNIM | gIFdS| *¥Ia
T1I4dS 40 FIVJI| TII4S TITO|TIIdS 1TI0)  INIWUND JWIL %1 °OAVIQNIM
€ dl1Ss NOILVOO01 agvmygag HLNOW
vZT A19YL

68




(¢ @an814) 3eBouxe; o3 Aep 1

8T Sve 0°¢t 0°0T1 6°S1 aN
(L @2an3tj) Aep T uUf SUJ[5i0uS uo 3ISal ong T 092 0°¢1 8°6 (AR A q
(¢ @an31g)
I9ATY UOSPNH jo yinom 3B 2148 ur 3Iy3ne) 6 MN/N 0°¢t1 89 7°01 as
(L ?an31y)
I2ATY UOSPNH JO yjnom Je 2148 ug ysnen 6 MN/N 0°21 T°7T 7°71 S
(¢ 2an313) eoae Kssiar YlioN o3uy Buiaol L 062 0°2ZT 9°1T 771 MS
(AeQ/TH) . NOIIJHHIq
Q3FdS|NOILOTYIA! (Leq/TW)|NIAID WOML| (SIN)
LNIWNIAON]| INIWIAOW 03ddS|) SMOTd ONIM| a3dds| *¥Ia
TIIdS 40 FLVA| T11IdS TILO|TTIdS TI0 LNIHYND INIL % *OAVIONIM
T NOIIVOOT HOSVR _ HLNOW
VET FTEVL

69

PN




*an3eajessy o1l

sfep ¢

70

8z 414 VAL $-0T1 891 aN
(£ @an373) Aeg aaemeTaq 03 shep ¢ 12 394 791 0°8 £yl c
(£ 2an314) yoeag werpn 03 shep ¢ ST 0s2 791 8°S LAEA as
(¢ 2an314) 431D SriueTly o3 isay skep ¢ 8 0L2 vyl 9°6 0°€1 s
(Aeq/TH) | NOIIO¥H¥Iq
QITdS|NOILOTYIA] (L®q/TW)|NIAID WOML| (SIN)

LNIWIAOW| LNIWIAOW J3ddS| SMOTE ONIM | GIILS| *HIA
TIIdS 40 ILVd| 1TIdS TIILO|T1IdS TI0) INIYYND IWIL %1 °OAVIANIM

7 dama NOILVOOT Houvw HLNOW

v7T 378V




‘eo1e sade) ‘A 03 sfep ¢ 0°%2 0zZ VAL A $* 01 8°v1 aN
m ‘on3ealessy JO UIION 03 shep ¢ (174 ove v uT 0°s €91 q
r (8 @an313) puerdiel ‘431D ueasg o031 sdep ¢ 01T 0S¢ v 91 8°6 VANA 4s
w 54 313 £ ‘L s . .

. (g 2an313) puelhaey 3TD ueas) o3 sfep ¢ 0°'TI 0Se VR at 96 0°€1 S
(£eq/TI) NOILOTHIq

3 Qa¥dS|NOILOIUIA) (4eQ/TW)|NIAID WO¥JI| (SIN)|

w LNIWIAON| INIWIAOW g3ddS| SMOTE ONIM | TIIdS| *¥IA
m TIIdS 40 JFLVA| TI1IdS TIO|TIIdS TIO) INAYYAD SWIL % *OAY | ONIM
W £ Mda NOILVYD01 Houvw  PBLNOW
1 wl  3I6VL

&

:

71

S

3l

Lalia e

R

i wnts

G SR i R




PueTAIE 411D ueadg

3O 1S3y SATTW 77 39 TTIM 3T skep G ug 174 Y44 4 0°0T1 6°ST aN
(8 2an314) yoeag werpn 03 shep 4 9 ¢4 SET ras 8°6 rAlA q
(8 @an313) 431D dFIURTIV 03 shep g 91 $He 21 89 %01 qS
(8 @an381g) 391Ul 3IeBauieqg 03 shep g S8 082 A 121 AR S
(AeQ/TN) . NOIIOFHIq
Q3FdS |NOLLOTHIA] (Aeq/TW)|NIAID WO¥d| (SIN)|
INIWIAOW| LNIWIAOW g3IJS| SMOTE ONIM | @IALS| “HIq
TIIdS d40 dLVA| T1IdS Tr0|T1IdS TI0 LNIHYNO INIL % *OAV | ONIM
T 411S NOILVOOT HO¥WVH HLINOKW
V9T ITEVL

72

RS e

BIWSTrew

S AUV TN




)

BE G i

7

il

DA P A A PR T P T A

e

“Aeg oestlesayy jyo saTTm QT 03 yIMT 8¢ ¢4 (AR S-o1 89T aN
(6 2an314) £31D ueadQ o3 skep g (44 0€T LA 0°8 €91 a
(6 2an314) yowag werpnt 03 sKep ¢ S- 9T 092 791 8°g VAEA as
(6 21n37y) loqrey 334 3TIITT 01 skep 9 8 082 v9T 9°6 0°€T s
(4eQ/TH) | NOIIOZEIq
Q434S |NOILOTUIA;, (4®Q/TW)|NIAID WOHI| (SIN)
LNIWIAON| LNIWIAOW J33dS|SMOTE ANIM | Q3ALS| *UId
TIIdS 40 dLVd} ‘T1IdS TIIO|TIIdS TIOl INI¥YNI INIL % *OAVIONIM
Z 41IS NOILVOO1T Howvw  HLNOW
LZAGIRC 92\ £

73




andealoduty) 03 shep ¢

it

022 0°21 0°8 € 9T q
3 .
(6 2an314) 437D ueadQ yowax 03 shep 44 G'C1 0.2 0°21 g c e .
(6 @2an81g) £K371D ueaog 031 sdep ¢ €1 (4 021 976 0°€T g
(4eQ/TN) NOIIJdu1d
Q3TdS|NOILOTYIA! (Leq/TW)|NIAID WOHI (siX)| .
LNIWIAOWN| INIWZEAONW QJ3dds| SMOT8 ONIM | QIELS| "¥Id
TIIdS Jd0 ALVA| TT1IdS TIO|T1IdS TIO LNIHUND INIL % OAVIAQNIM
£ d411s  NOILVOOT HOYVK HLNOW
V8T TTEVL

74

e e e

SR I

BN T




R R T A TS g

(0T @an313) 431D OTIueTIV JO Yinos skep ¢ 81 MS voy1 6°L S'€T AN
(0T 2an814) LIT) 213ueTIV 03 sAep y-¢ 91 022 991 0°6 T°€1 q
(Aeq/TNH) . NOILoJYia
Q3ZdS|NOILOFHIA| (LeQ/TW)|{NIAID WOHA| (SIN)
INIWIAON] INTWIAOW gIqdS| SMOTE ONIM | QJdads| *yia
TIIZS JC TLVA] 17IdS Ir0|T171IdS 1I0 LNIHUND INIL % *OAVIANIM
T ama NOILVO01 118av = HLINOW
Vel  FIEYL

75

RACNDE T S NI S50 et Wit

AR b o s 00




*an8vajessy o3 sfep ¢

[

MS 9T 9°6 T°%1 aN
(01 2an3tj) (x3paoq pueTL1ey-21eMBT3a(qQ)
PUBTSI YOTmuaj o3 sfep ¢ 6¢C 0¢e %91 S°'8 0°¢€T it
(0T 2an313) Aeg a1eme[aq jjo sAep ¢ (174 1] ¥4 291 Sl 0°Z1 as
(0T 2an3Tg) A3¥D OF3IueTiv 03 skep 4 '8 0.2 Y91 1°€T 9°¢1 S
(Aeq/TN) . NOILo@dId
QaddS[NOILOTHIA| (LeQ/TW)|NIAID WOUA (SIX)}f
LNIWIAON| LNIWIAOW J3dS| SMOTd ONIM | g3d3ds| “HIa
TIIdS 40 ELVA| T1IdS TIO|TIIdS TI0 LNIYYND INIL % *OAVIANIM
7 amd  NOIIVOOT 114av = HINOW
voz TV

76

e P,



“r

e s

*9ngeaiessy 01 skep g-g rA4 0ze VAR A ¢ 96 1°%T aN
"A17D ueadQ 3Jo Yinos sAep ¢ 61 oYz 791 S°8 0°'€T q
(IT 2an314) puels] FOTmudg o1 siep 7 7T 0s¢ 791 St 0°21 as
(1T 2an313) 210Yg
yanog uo LAeg 3aemeylaq oIUur sAep z-1 o1 08¢ 79T T°¢€T 9°¢T S
(Aeq/TH) . NOIIJJY1d
QITdS|NOILOIHIA| (LeQ/TW)|{NIAID WOHJI| (SIN)
LNIWIAON] LNIWIAOW Jd3dS| SMOTd ANIM | Q3dds} *HIq
TIIdS d0 ILVL| 1T1IdS TLO(TIIdS TIC LNIHYN) INIL % *OAVIAONIM
T IR NOILVDOT 1144y HLNOW
viz J74avl

“—

77

QB A St ardrgiioneF i LK o i s 1 Y

2§

LA

I s 3 aa e

L



‘saTaey) ade) 3jo sdep
TT-0T pue anBeajessy jjo sfep g-g

0z

MS

v 491 6°L S €T AN
(TIT @an31g) 431D uesdQ jo
YIION PUBRTST }OFmuadjg o3 sfep /-9 0z o€z YouT 06 1°€1 q
(11T @2an814) yoeag we[pny o3l sAep 9 97 ove vouT 96 I°T1 as
(IT 2an813) 1119 ®OgS 031 sLep 9 o1 062 vy 281 6°TT s
(Xeq/TH) . NOII9. 11d
g3IdS|NOILOFUIA| (A®Q/TW)|{NIAID WOUSA (s1y)
LNIWTAON| INIWIAONW 0334S| SMOTE ANIM | QIdE4S| "HIa
TIIdS 40 ALVd}] TTIdS TIO|TTIdS TIOl INJHUND dWNIL % *DAVIANIM
T 41IS NOILVOOT TI4dV HINOKW
vzz dT9VL

e g

78

i

A




T I PN vy

ik b

]
w

o ga;

et

O = EREN

‘weaxls jIny 8yl ur dn
Jy3ned 2q pue anBealessy 031 sep 9

¥

1z (8]34 %9l 5oy €T K|
(21 @an314) £31) ueadp o3 shep g-; R § 0sze B (i SO n: i e
(21 2an813) £31D oT3UETIV 01 skep /-9 ot 062 VAR T°€T 9T _ S
_
(Xeq/TN) NOILOEUI( + -
@3IdS|NOILOFUIC| (Seq/TW)|NIAID WOM:L; {(SIN)|
LNIWIAON] LNIWIAON J33dS| SMOTE O qdads| *yId
TIIdS J0 FLVd| ‘TTIdS TIO|{TTIdS TIO) INIYYND AWIL ¥ *DAVIANIM
¢ a11s NOILVOO1 1144V HINOKW
vee J18vl

e




e 15 W

(€T 2an3yy) 4eg efoureg jo yinos sdep 1z 1744 791 z°6 LTt an
(€T 2an813) Leg 3ev8ouieg yoeai o1 Lep . (44 0€T VAR 8°01 T°01 q
(€T 2an3y3)
Leg 3e8ouzeg jo YiioN Yyoeaa o3 Lep A 0Sz b 4T 9°0T 96 as
(€T 2an314) 3seo)
.G . - #Y3IoN ydoeaa o3l sfep z-T ST 00€ vy z°02 %01 S
. (Xeq/N) NOIZoduId
Q3ddS|NOILOTUIA]| (£eq/TIW){NIAID WOMJ | (SIN)|
INIWIAON] INIWIAOW Q3ddS| SMOTE ONIM | 0FALS| *HIQ
TIIdS J0 FLVA| TTIdS TIO|TIIdS TIOI INIYUND INIL % *DAVIANIM
T ana NOILVOOT an HINOW
vyz dTEVL

80

X3

TP

Y

st tea et B St NI 1 P N



"saT1eyy ade) Jo yjaoN o3 skep /-9 (44 1] 44 A 121 0°€T N
(€T 2an313) Leqg aieme[aq o3 skep y—¢ 9T o%z z1 06 0°11 q
(€T 2an81g) yoeag weTpn O1 sAep ¢ 91 0S¢Z T 1! 20T gs
(€1 2an813) Leqg Jedsuieg o3 sfep G-y c'8 Sze A VA | 9°T1 S
(Ae@/TH) ) NOILOYYIQ
Q33dS|NOILOTFYIA| (4eq/TW)|NIAID WOHJ| (SIN)
LNIWIAON] INIWIAOW J3IFdS| SMOTE ONIM | OdILS| “YHIa
TIIdS J0 FLVI| ‘1TIdS IROJTT1IdS TI0l INI™YND INIL % "DAY | ONIM
Z ana NOILV3CT VR HINOW
vez JT9VL

81

0

i

eseailimn iy ¥ e o SRR ki




sataey) sdey o3 skep ¢

1¢ 007 €1 T°CT 0°€T aN
L3ITD ueadp jo yInog sLep £-g 8T 0z €1 06 0°'TI 3
(%1 2an813) £31D ue9:Q 031 skep ¢-7 rat cz2 €1 T°L 2°0T s
(v1 @an313) Le;
2aemeTad pue Ley ade) o3 sdep ¢-_ 6 Gee €T T°LT 9°11 S
| (Xea/n) | NOILOa41d
93d4S|NOILOTYIA| (Aeq/TW)|NIAID WOHd | (SIN)
INIWIAOW| ILNIWIAOW Q33dsS| SMOTE QNIM | Qdm4S| *¥Id
TIIdS JO FLVA} ‘1TIdS TIO|TIIdS TTI0) INIH¥ND INIL % *DAVIONIM
€ ama NOILVOOT AVK HLNOKW
vz ATEVL

— ——

82




(7T 2an813) Leg 2aemeTaq 01 SLep 9-G

0¢ 062 0°2T 8°01 -Z°0T q
(#T 2an81y)
10qQaeH 3837 973317 03 sfep 9-¢ Y1 092 0°71 9°0T1 v°6 as
(%1 2an31g4) 3iseo)
-319)' UL3YIlION Yydeaa ol skep ¢ 2T 00¢ 0°¢T ¢°0¢ %01 S
(Aeq/TI) . NOILSIYIa
J33dS|NOILOTYIA] (4ABQ/TW)|NIAID WOMJ| (SIN)|
INTWIAON| INIWIAOW a3dds| sSMO1d ONIM | QIFdS| “HIQ
TIIdS JO FLVA| T1Ids Tro|T11Ids TI0l INIHY¥ND IWIL %| *DAVIGNIM
T 4115 NOILVOCT AVR HINOW
viz JTIVL

83

g e

S bt e et

drae



(ST 2an31y)

uadoTuay adepy jo yinog o031 skep g, €T o%e 0°¢t 1L 201 as
(ST @2an314) ALeqg 1eBauieg o1 skep 6-8 8 01¢ 0°21 141 9°TT S
(Aeq/TH) NOILoEd1a
Q33dS|NOILOTUIA| (AeqQ/TW)|{NIAID WOHI| (SIN)]|
INIWAAOW] LNIWIAOW J3dS| SMOTd ANIM | QI3dS| “HIda
T1IdS 40 ALVI] T1IdS TTO{TI1IdS 110 LNIYHEND IWIL % *OAVIANIM
z 311s NOILVOO1 ivw  HLNOHW
vgz JTLVL

84

—— e ——— e

Sede aentes

DM L)

i

o r&ad‘ e

-



i
RELg

e

85

L ot

SNDILOTIIA
INITIMOHS HOVIAY T1IM STIIdS ON Ju TV
(Aeq/TW) . NO1lDd41d
Q23dS |NOILoZT¥IA| (Aeq/TW)|NIAID WOHJ | (SIN)
INTWIAOW| INTWIAOW g3qdS|sMo18 ONIM | gIAdS| *uIa
T1IdS 40 FLVd| TT1IdS TIRO|T1IdS TIO0l JINIHHND IWIL %! °OAVIANIM
€ al1s  NOIIVOO1 xvin HINOMW
vez JUTILY]L

i ' .



(9T 2an3714) yowag WETPNT 03 SABP +¢ LT Y44 891 €L €21 aN

(91 2an314) 3aTul 3Je3auieg o3 Lep | 0z %4 8°9T 2°6 %6 4

(91 2an31g) 3IaTuj Ie3duaeg o031 sAep z-1 ST ove 8°9T 7711 9°6 98

(91 2an3yyg) 39Tul 3e8duzeqg 03 sdep z-1 (A} 092 8°91 9°9¢ %°0T S
(Aeq/Ti) NOILO341q

g3IdS|NOILOTYIA] (Led/TW)|NIAID WOHI| (SIN)

LNIWIAON] INIWIAOW g3ddsS| sMOT1d ONIM | QIIdS{ “HIQ

TIIdS 40 ILVA| T1IdS TIO}TIIdS TTIOI INIHIND INIL % *DAVIQNIM

T ama NOILVOOT anar HINOKW

vog JdTEY]

86

SE ok

i s o

.




I (R L R Al o i 2t By T 2

GAgi

Arg

-saTaey) ade) o1 sfep ;-9

kLA 012 €T 0°0T1 VARA aN
(9T 2an31J)
Aeqg Diemelag o3 adueiluy o3 sfep H-¢ 61 $z2 €1 98 8°0T q
(91 @andty)
Le]; ade)/yoeag weipn] 03 sLep H-¢ 4T ove €1 I°¢ 1°6 a5
(91 @andty) z
Aep ade)/ydesg welpnl 03 sep ¢ o1 SHT €1 0°02 %01 S
(Leq/Tn) NOIIOTUIq
gITdS |NOILOTHIA! (Led/TW)|NIAID WOHL| (SIX)
LNIWIAON| INIWIAOW qddds| sMOIg8 ONIM | QII4S) *HIa
TIIdS d0 FLVJ] T1IIdS TIO)TTIIdS TIO LNIHHNO! dWIL R *OAVIANIM
7 ama NOILVO01 anne  HILNOW
vie JT19VL

L

87




88

-sataey) ade) o1 sdep ¢ T4 01z HouT 0°0T v 21 9N i
(LT @an313)
£330 ueadQ jo yinog o3 sfep 4] (44 0zz v 4T 9°8 8°01 q 8
(LT @an31g) K31HD ueadp o3 sdep Z %1 0z BeyT T°L 1°6 as m
(LT 2an31g) £31D ueadQ o1 shep ¢ 8 0£z AL 0°02 %°0T s
(4eq/TH) . NOIlo@yu1d
g3ddS|NOILoauIal (Leq/TW)|NIAID Woud | (SIN)| . 9
INIWIAOKH] ILNIWIAOW a3dds| sMOId ANIM | QII4S| *HIA E
TIIdS 40 JLVA[ TTIdS TILO|TIIdS TIO! INIHUAD INIL % *DAVIANIM E
€ dM@ NOIIVOOT annr HLNOW
vze TIEVL 4

bt m;mm&éﬂw—wmmﬂ Mk a8 concay

-



i

T OO T TR,

Y

TEPAIT S PR

VETTRNE T e I

A S R

e

(L1 @an313) Aeg

dieme13Qq pue Aey 3de) o3 sfep ;-9 12 0€Z 9oy z'6 b6 3
(LT @2an813)
yoeag welpny o3 skep /-9 91 ovz vyT 11 9°6 as
(LT @2an31y)
feq je8auieg jo yinog sfep 9 o1 09z vy 9-9z v 01 S
(&eq/TW) ‘ NOIlDAY™IA
Q3TdS |[NOILoIHIA] (Leq/TW)|NIAID WOHA| (SIN)|
INAWIAOW] INIAWAAOW JIFA4dS1 SMOTE ONIM | QIEdS| "HIA
TIIdS 40 FLVJ| T11dS TIrO|T1IIdS 1I0 LNIYUND INIL % *DAVIANIM
T 411S NOILVOOT annr . HINOW
vee JTEVL

89

L]
ey

kAU,

L

At .

Pk e i

#

Sk 5

e e i S A S i e

S At e A R 80 K

a2t




(8T @2an314) £31D ueadQ o3 sfep g

0z 1154 A 9°8 8°0T a
(8T 2an813) Aeg @aemeraq o3 sdep g b1 She 1 17 1°6 as
(81 @in314) 4Len aded o3 sep 41-0T L 0s2 A 0-02 v*01 S
(AeQ/TH) . NOIL0J81d
Q3TdS|NOILOTUIA| (LeQ/TW)|NIAID WOMI | (SIN)|
LNTFWIAOW| INIWIAOW J33dS| SMOTE ONIM | QIa4S| "HIA
T1IdS 40 ILVI| TT1I4S TLO|TIIdS TIQl INIYUND AWIL % *OAVIAONIM
z a11s  NOILVOOT anar JINOW
vye TTAVL

— e .-

90

e e ———<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>